The nuclear PP1 interacting protein ZAP3 (ZAP) is a putative nucleoside kinase that complexes with SAM68, CIA, NF110/45, and HNRNP-G.
The targeting of protein kinases and phosphatases is fundamental to their roles as cellular regulators. The type one serine/threonine protein phosphatase (PP1) is enriched in the nucleus, yet few nuclear PP1 targeting subunits have been described and characterized. Here we show that the human protein, ZAP3 (also known as ZAP), is localized to the nucleus, that it is expressed in all mammalian tissues examined, and docks to PP1 through an RVRW motif located in its highly conserved carboxy-terminus. Proteomic analysis of a ZAP3 complex revealed that in addition to binding PP1, ZAP3 complexes with CIA (or nuclear receptor co-activator 5) and the RNA binding proteins hnRNP-G, SAM68 and NF110/45, but loses affinity for SAM68 and hnRNP-G upon digestion of endogenous nucleic acid. Bioinformatics has revealed that the conserved carboxy-terminus is orthologous to T4- and mammalian polynucleotide kinases with residues necessary for kinase activity maintained throughout evolution. Furthermore, the substrate binding pocket of uridine-cytidine kinase (or uridine kinase) has localized sequence similarity with ZAP3, suggesting uridine or cytidine as possible ZAP3 substrates. Most polynucleotide kinases have a phosphohydrolase domain in conjunction with their kinase domain. In ZAP3, although this domain is present, it now appears degenerate and functions to bind PP1 through an RVRW docking site located within the domain.